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ABSTRACT 



An offset value corresponding to the difference between 
counter values of cycle time counters in two buses is 
obtained and stored, so that the buses are connected, the 
value of a first cycle time counter is compensated for buy an 
offset value. The counter value of the first cycle time counter 
is compared with the counter value of a second cycle time 
counter, and a time stamp of data is changed corresponding 
to the offset value. 

10 Claims, 8 Drawing Sheets 
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SYNCHRONIZING METHOD AND BRIDGE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 5 
The present invention relates to a bridge that connects 

networks, in particular, to a synchronizing method and a 
bridge for synchronizing buses when they are connected. 

2. Description of the Related Art 

Audio units and video units have been digitized as with 
for example CD (Compact Disc) players, MD (Mini Disc) 
recorders/players, digital VCRs, digital cameras, and DVD 
(Digital Versatile Disc) players. As personal computers have 
become common, systems that connect such digital audio 
units or digital video units to personal computers have been 
proposed. As an interface that accomplishes a system that 
connects such digital audio units or such digital video units 
to a personal computer, IEEE (Institute of Electronics 
Engineers) 1394 is becoming attractive. 

The IEEE 1394 interface supports both an isochronous 
transmission mode and an asynchronous transmission mode. 
The isochronous transmission mode is suitable for transmit- 
ting chronologically continuous data streams such as video 
data and audio data at high speed. The asynchronous trans- 2J 
mission mode is suitable for transmitting various commands 
and files. Since the IEEE 1394 interface supports both the 
isochronous transmission mode and the asynchronous trans- 
mission mode, when the IEEE 1394 interface is used, video 
data and audio data can be transmitted between digital audio 3Q 
units and between digital video units, respectively. With a 
personal computer connected to such digital units through 
the IEEE 1394 interface, the user can easily control and edit 
video data and audio data. 

The IEEE 1394 interface is a wired interface. To structure 35 
such a system with a wired interface, cable connections are 
required. In addition, such cable connections tend to become 
complicated. Moreover, with a wired interface, it is difficult 
to connect units that are disposed in different rooms. 

Thus, the applicant of the present invention has proposed 40 
a wireless LAN (Local Area Network) that connects a digital 
audio unit or a digital video unit and a personal computer so 
as to wirelessly communicate therebetween. FIG. 7 shows 
an example of such a wireless LAN. 

In FIG. 7, WN1, WN2, WN3, ... are wireless nodes as 45 
communicating stations. Digital audio units or digital video 
units AVI, AV2, . . , such as a CD player, an MD recorder/ 
player, a digital VCR, a digital camera, a DVD player, and 
a television receiver can be connected to the wireless nodes 
WN1, WN2, ... In addition, a personal computer can be 50 
connected to the wireless nodes WN1, WN2, WN3, . . . Each 
of the digital audio units and digital video units AVI, AV2, 
. . . connected to the wireless nodes WN1, WN2, ... has the 
IEEE 1394 digital interface. The wireless nodes WN1, 
WN2, . . . and the digital audio units and digital video units 55 
AVI, AV2, ... are connected with the IEEE 1394 digital 
interface. 

WNB is a wireless node as a controlling station. The 
wireless node WNB as the controlling station exchanges 
control data with the wireless nodes WN1, WN2, ... as the 60 
communicating stations. The wireless nodes WN1, WN2, . 
. . as the communicating stations communicate each other 
under the control of the wireless node WNB as the control- 
ling station. The wireless nodes WN1, WN2, ... as the 
communicating stations wirelessly exchange chronologi- 65 
cally continuous data streams (isochronous data) and asyn- 
chronous data such as commands. 
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It can be considered that a system that wirelessly trans- 
mits IEEE 1394 digital data is a system of which buses are 
connected with a bridge. 

The bridge matches a physical layer and a link layer on 
one bus side with those on another bus side, performs a 
routing process for nodes that communicate data with each 
other, and exchanges data through a transmission path. FIG. 
8 is a functional block diagram showing the structure of such 
a bridge. Referring to FIG. 8, the bridge comprises a 
physical layer portion 111, a link layer portion 112, a 
physical layer portion 117, a link layer portion 116, a routing 
portion 113, a routing portion 115, and a data exchanging 
portion 114. The physical layer portion 111 matches a 
physical layer of a first bus 101 with that of a second bus 
102. The link layer portion 112 matches a link layer of the 
first bus 101 with that of the second bus 102. The physical 
layer portion 117 matches the physical layer of the second 
bus 102 with that of the first bus 101. The link layer portion 
116 matches the link layer of the second bus 102 with that 
of the first bus 101. The routing portion 113 routes data of 
the first bus 101 to the second bus 102. The routing portion 
115 routes data of the second bus 102 to the first bus 101. 
The data exchanging portion 114 exchanges data between 
the first bus 101 and the second bus 102. 

In a wireless LAN, as shown in FIG. 9, data is wirelessly 
communicated between a wireless node WNn and a wireless 
node WNk. At this point, an IEEE 1394 bus BUSn con- 
nected to the wireless node WNn corresponds to the first bus. 
An IEEE 1394 bus BUSk connected to the wireless node 
WNk corresponds to the second bus. Data is communicated 
between the wireless node WNn and the wireless node WNk. 
The wireless node WNn has the physical layer portion 111, 
the link layer portion 112, and the routing portion 113. The 
wireless node WNk has the physical layer portion 117, the 
link layer portion 116, and the routing portion 115. The 
transmission path of the exchanging portion 114 is a wireless 
transmission path. 

Thus, as described above, it can be considered that a 
system that wirelessly transmits IEEE 1394 data is a system 
of which IEEE 1394 buses are connected with a bridge. 

IEEE 1394 data is transmitted frame by frame. The IEEE 
1394 data contains a time stamp. When buses that transmit 
data with a time stamp are connected with a bridge, cycle 
time counters of the buses are synchronized so as to con- 
stantly transmit data. In addition, the time stamp is changed 
so as to compensate the process time of the bridge. 

As shown in FIG. 10, in the IEEE 1394 data, one frame 
is composed of 125 /im. Corresponding to the cycle start 
packet information transmitted frame by frame and the 
deviations of the counter values, the counters are synchro- 

The cycle time counter is composed of a first counter, a 
second counter, and a third counter. The first counter counts 
frame intervals at 24.57 MHz. The second counter counts 
lines at frame intervals. The third counter counts seconds. 
The bit length of the cycle time counter is 32 bits. 

FIG. 11 is a block diagram showing an example of the 
structure of a conventional synchronizing circuit that syn- 
chronizes cycle time counters of a first bus and a second bus. 
In FIG. 11, reference numeral 201 is a first bus side cycle 
time counter. Reference numeral 204 is a second bus side 
cycle time counter. 

A counter value of the first bus side cycle time counter 
201 is supplied to a subtracting circuit 202. A counter value 
of the second bus side cycle time counter 204 is supplied to 
the subtracting circuit 202. The subtracting circuit 202 
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subtracts the counter value of the cycle time counter 204 instantaneous suspension of data communication without 

from the counter value of the cycle time counter 201. need to match the counter values of the cycle time counters 

An output value of the subtracting circuit 202 is supplied of tne buses, 

to a synchronous controlling circuit 203. The synchronous These and other objects, features and advantages of the 

controlling circuit 203 outputs a deviation control signal 5 present invention will become more apparent in light of the 

corresponding to the output value of the subtracting circuit following detailed description of a best mode embodiment 

202. The deviation control signal is supplied to the cycle thereof, as illustrated in the accompanying drawings, 
time counter 204. The cycle time counter 204 is controlled 

corresponding to the deviation control signal. BRIEF DESCRIPTION OF THE DRAWINGS 

When two buses are connected, the counter value of the 10 F,G 1 is a block diagram for explaining a connection of 

cycle time counter 201 is different from the counter value of buses with a b "dge; 

the cycle time counter 204. Thus, the counter value of the FIG. 2 is a block diagram showing an example of the 

cycle time counter 201 should be synchronized with the structure of a synchronizing circuit in the bridge according 

counter value of the cycle time counter 204. to the present invention; 

Thus, when the buses are connected with the bridge, the 15 FIG. 3 is a block diagram showing an example of the 

counter value of the cycle time counter 204 is initialized structure of an offset circuit of the synchronizing circuit in 

with the counter value of the cycle time counter 201. the bridge according to the present invention; 

Consequently, the counter value of the cycle time counter FIGS. 4A, 4B, 4C, 4D, 4E, 4F, and 4G are a timing chart 

201 is matched with the counter value of the cycle time 2Q for explaining an example of the synchronizing circuit in the 

counter 204. In other words, after the counter value of the " bridge according to the present invention; 

cycle time counter 204 is initialized with the counter value FIG. 5 is a block diagram showing an example of the 

of the cycle time counter 201 and then the counter value of structure of a time stamp changing circuit in the bridge 

the cycle time counter 201 is matched with the counter value according to the present invention- 

of the cycle time counter 204, the synchronous controlling , 5 F , GS 6A and 6B are di s showi tim . 

circuit 303 controls the counter value ol the cycle time m of buses connected with the brid according t0 the 

counter 204 corresponding to the resultant value of which pre sent invention- 

the counter value of the cycle time counter 201 is subtracted rTr . _. ' . ,. . . , 

from the counter value of the cycle time counter 204. FI , a 7 * • aschematic dia 8 ram showing ™ example of a 

' wireless LAN; 

However, when the counter value of the cycle time , 0 CI „ „ . , ,. ...... 

m „n.„inr,' i- i -,u ,u , /.. , M FIG. 8 is a functional block diagram showing the structure 

counter 204 is initialized with the counter value of the cycle of a bridee- 

time counter 201, since the counter value of the cycle time „ g ' , , , ,.. . , 

counter 204 is discontinuous^ changed, data transmission FIG. 9 is a block diagram for explaining a wireless LAN; 

should be instantaneously stopped F\G. 10 is a schematic diagram showing the frame struc- 

To prevent the data transmission from being instan.a- 35 ture of IEEE 1394 dala ' and 

neously suspended, the counter value of the cycle time F,G - 11 ls a block diagram showing an example of a 

counter 204 may be gradually matched with the counter synchronizing circuit in a conventional bridge, 

value of the cycle time counter 201. However, since the bit DETAILED DESCRIPTION OF THE 

length of each of the cycle time counters is 32 bits, a long PREFERRED EMBODIMENT 

adjustment time period is required. 40 

Next, with reference to the accompanying drawings, an 

OBJECT AND SUMMARY OF THE INVENTION embodiment of the present invention will be described. FIG. 

1 shows a structure of which buses connected to a plurality 

Therefore, an object of the present invention is to provide 0 f nodes are connected with a bridge. In FIG. 1, reference 

a synchronizing method and a bridge for synchronizing numerals 1 and 2 are buses corresponding to the IEEE 1394 

buses of a plurality of nodes that transmit and receive data standard (hereinafter, these buses may be referred to as IEEE 

while synchronizing frames free of instantaneous suspen- 1394 buses). The first bus 1 is composed of nodes 1A, IB, 

• •' -n of data — : — : - " ' • • 



. The second bus 2 is composed of nodes 2A, 2B, 2C, 



A first aspect of the present invention is a synchronizing • . . The bus 1 and the bus 2 are connected with a bridge 3. 

method of a network of buses connected with a bridge, the 5Q In the bridge that connects the IEEE 1394 buses, data 

buses having a plurality of nodes that transmit and receive contains a time stamp. The buses should be synchronized, 

data while synchronizing frames, the synchronizing method According to the present invention, when the buses are 

comprising the steps of detecting an offset of synchronous connected, time stamps of data that flows in the bridge are 

timings of the buses that are connected, and maintaining the compensated using delay time in the bridge and an offset 

synchronization of frames while keeping the offset so as to 55 value of which the counter value of a cycle time counter of 

connect the buses. one bus is subtracted from that of the other bus. 

A second aspect of the present invention is a bridge for FIG. 2 is a block diagram showing an example of the 

connecting buses having a plurality of nodes that transmit structure of a synchronizing circuit according to the present 

and receive data while synchronizing frames, comprising a invention. In FIG. 2, reference numeral 11 is a first bus side 

means for detecting an offset of synchronous timings of the 6 o c y cle Ume counter. Reference numeral 12 is a second bus 

buses that are connected, and a controlling means for side cycle time counter. 

maintaining synchronous timings while maintaining the The counter value of the first bus side cycle time counter 

offset. 11 is supplied to a subtracting circuit 13. The counter value 

Since time stamps of data that flows in the bridge are of the second bus side cycle time counter 12 is supplied to 

compensated using time stamps of the data, delay time of 65 an offset circuit 14. 

data in the bridge, and an offset value of the cycle time A synchronous enable signal EN is supplied from a 

counters, the data can be quickly synchronized free of terminal 15 to an offset circuit 14. When the signal level of 
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the synchronous enable signal EN is low, the counter value 
of the second bus side cycle time counter 12 is directly 
output. When the signal level of the synchronous enable 
signal EN becomes high, the counter value of the cycle time 
counter 12 is compensated with the offset value. The com- 
pensated value is supplied to the subtracting circuit 13. 

FIG. 3 is a block diagram showing the structure of the 
offset circuit 14. In FIG. 3, the counter value of the second 
bus side cycle time counter 12 is supplied to an input 
terminal 21. The synchronous enable signal EN is supplied 
to an input terminal 24. The synchronous enable signal EN 
is supplied to both a register 25 and a selector 23. When the 
signal level of the synchronous enable signal EN becomes 
high, the register 25 stores an offset value of which the 
counter value of the cycle time counter 12 is subtracted from 
the counter value of the cycle time counter 11. When the 
signal level of the enable signal EN is high, the selector 23 
is placed on a terminal 23Aside. When the signal level of the 
synchronous enable signal EN is low, the selector 23 is 
placed on a terminal 23B side. 

The counter value of the second bus side cycle time 
counter 12 is supplied to the input terminal 21. The counter 
value is supplied to both the subtracting circuit 22 and a 
terminal 23B of the selector 23. The offset value is supplied 
from the register 25 to the subtracting circuit 22. The 
subtracting circuit 22 subtracts the counter value of the 
second bus side cycle time counter 12 from the offset value 
received from the register 25. An output value of the 
subtracting circuit 22 is supplied to the terminal 23A of the 
selector 23. An output value of the selector 23 is output from 
an output terminal 26. 

When the signal level of the synchronous enable signal 
EN is low, the selector 23 is placed on the terminal 23B side. 
Thus, the counter value of the second bus side cycle time 
counter 12 that has been received from the input terminal 21 
is output from the output terminal 26 through the selector 23. 

When the signal level of the synchronous enable signal 
EN becomes high, the offset value is stored in the register 
25. Thereafter, the selector 23 is placed on the terminal 23A 
side. Thus, the subtracting circuit 22 subtracts the counter 
value of the cycle time counter 12 from the offset value. 
Consequently, the counter value of the cycle time counter 12 
is compensated with the offset value. The resultant value is 
output as a counter compensated value from the output 
terminal 26. 

In FIG. 2, the synchronous enable signal EN is supplied 
to the terminal 15. When the signal level of the synchronous 
enable signal EN is low, the offset circuit 14 outputs the 
counter value of the second bus side cycle time counter 12. 
Thus, the subtracting circuit 13 subtracts the counter value 
of the cycle time counter 12 from the counter value of the 
cycle time counter 11. The resultant value is supplied as the 
offset value to the offset circuit 14. The offset value is stored 
in the register 25 of the offset circuit 14. 

When the signal level of the synchronous enable signal 
EN received from the terminal 15 becomes high, the offset 
circuit 14 outputs a counter compensated value of which the 
counter value of the cycle time counter 12 has been com- 
pensated with the offset value. The subtracting circuit 13 
subtracts the counter compensated value from the counter 
value of the cycle time counter 11. 

An output value of the subtracting circuit 13 is supplied 
to a synchronous controlling circuit 16. In addition, the 
synchronous enable signal EN is supplied from the terminal 
16 to the synchronous controlling circuit 16. Moreover, an 
adjustment timing signal TM is supplied from a terminal 17 
to the synchronous controlling circuit 16. 
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When the signal level of the synchronous enable signal 
EN received from the terminal 15 is high, the synchronous 
controlling circuit 16 generates a deviation control signal at 
a timing of the adjustment timing signal TM. The deviation 
5 control signal is supplied to the cycle time counter 12. When 
the signal level of the synchronous enable signal EN 
received from the terminal 15 is low, the cycle time counter 
12 operates. 

Next, with reference to a timing chart shown in FIG. 4A, 

io 4B, 4C, 4D, 4E, 4F, and 4G, the operation of the synchro- 
nizing circuit shown in FIG. 2 will be described. 

As shown in FIG. 4B, the signal level of the synchronous 
enable signal EN is low until time point tl. As shown in FIG. 
4D, when the signal level of the synchronous enable signal 

15 EN is low, the cycle time counter 12 operates. Thus, the 
counter value (see FIG. 4E) of the cycle time counter 11 is 
regardless of the counter value (see FIG. 4D) of the cycle 
time counter 12. 

As shown in FIG. 4F, until time point tl at which the 
signal level of the synchronous enable signal EN becomes 
low, the offset circuit 14 outputs the counter value (see FIG. 
4D) of the cycle time counter 12. The subtracting circuit 13 
subtracts the counter value (see FIG. 4D) of the cycle time 
counter 12 from the counter value (see FIG. 4E) of the cycle 

25 time counter 11. Thereafter, as shown in FIG. 4G, the 
subtracting circuit 13 outputs the resultant value. 

In other words, when the counter value of the cycle time 
counter 11 is "3", "4", ... as shown in FIG. 4E and the 

30 counter value of the cycle time counter 12 is "31", "32", . . 
, as shown in FIG. 12, the output value of the subtracting 
circuit 13 is "28". Thus, until time point tl at which the 
signal level of the synchronous enable signal EN is low, the 
subtracting circuit 13 outputs value "28". The value "28" is 

35 stored as an offset value to the register 25. 

When the signal level of the synchronous enable signal 
EN becomes high at time point tl, the offset circuit 14 
outputs the counter compensated value of which the counter 
value of the cycle time counter 12 has been compensated 

40 with the offset value. In other words, as shown in FIG. 4D, 
when the counter value of the cycle time counter 12 is "33", 
"34", . . . , the counter value of the cycle time counter 12 is 
subtracted from the offset value "28". Thus, as shown in 
FIG. 4F, the offset circuit 14 outputs "5", "6", . . . 

45 The subtracting circuit 13 subtracts the compensated 
counter value from the counter value of the cycle time 
counter 11 and outputs the subtracted value. As shown in 
FIG. 4G, when the compensated counter value (see FIG. 4F) 
of the cycle time counter 12 is subtracted from the counter 

50 value (see FIG. 4E) of the cycle time counter 11, the 
resultant value becomes "0" just after time point tl at which 
the signal level of the synchronous enable signal EN 
becomes high. 

Since the timing of the cycle time counter 11 is adjusted 

55 corresponding to the cycle master of the bus, the counter 
value of the cycle time counter 11 may deviate in a long time 
counter operation. In this case, the subtracting circuit 13 
outputs a non-zero value. 

When the subtracting circuit 13 outputs a non-zero value, 

60 as shown in FIG. 4C, the signal level of the adjustment 
timing signal TM becomes high at time point t2. When the 
signal level of the adjustment timing signal TM becomes 
high, the synchronous controlling circuit 16 adjusts the 
deviation of the cycle time counter 12. In this case, as shown 

65 in FIG. 4D, the counter value of the cycle time counter 12 
is skipped from "74" to "76" so that the output value of the 
subtracting circuit 13 becomes "0". 
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In this example, the counter value of one cycle time 
counter is compensated with the offset value. The frame 
timings of the two buses are synchronized with the offset 
value. 

FIG. 5 is a block diagram showing an example of the 
structure of a time stamp changing circuit in the case that the 
counter value of a cycle time counter is compensated with 
the offset value. 

In FIG. 5, a time stamp of data received from a first bus 
is supplied from an input terminal 51 to a data receiving 
circuit 52. The data receiving circuit 52 extracts the time 
stamp from data received from the first bus and supplies the 
extracted time stamp to an adding circuit 53. 

An offset value is supplied from a register 54 to the adding 
circuit 53. As described above, the offset value is obtained 
by subtracting the counter value of the cycle time counter 12 
from the counter value of the cycle time counter 11. 

The adding circuit 53 adds the offset value to the time 
stamp. An output value of the adding circuit 53 is sent back 
to the data receiving circuit 52. The data receiving circuit 52 
performs the time stamp changing process. 

The changed time stamp is supplied to an error detection 
code adding circuit 55. The error detection code adding 
circuit 55 re-calculates CRC code and changes CRC error 
detection code. 

An output signal of the error detection code adding circuit 
55 is supplied to a data transmitting circuit 56. The data 
transmitting circuit 56 transmits the changed time stamp as 
an output signal of the other bus from an output terminal 57. 

The offset value of which the counter value of the cycle 
time counter 11 is subtracted from the counter value of the 
cycle time counter 12 is supplied to the adding circuit 53. In 
the above-described example, data flows from the terminal 
51 side to the terminal 57 side. However, in the bridge, data 
bidirectionally flows. When data flows in the reverse 
direction, the input value with the negative sign is supplied 
to the adding circuit 53. 

It should be noted that the present invention is not limited 
to a wireless bridge. Instead, the present invention can be 
applied to the case that wireless nodes are wirelessly con- 
nected. 

In the above-described example, the counter value of a 
cycle time counter is compensated with an offset value. In 
other words, in the system according to the present 
invention, as shown in FIGS. 6A to 6G, a frame (see FIG. 
6A) of one bus and a frame (see FIG. 6B) of another bus are 
synchronized using a constant offset value. Thus, it is not 
necessary to match the beginnings of frames. Consequently, 
frames are quickly synchronized free of instantaneous sus- 
pension of data transmission. 

According to the present invention, when buses having a 
plurality of nodes that transmit and receive data are con- 
nected with a bridge while frames are kept synchronized, an 
offset of synchronizing timings of the buses is maintained. 
Thus, it is not necessary to match the synchronizing timings 
of the buses. The data communication can be prevented from 
being instantaneously suspended. It takes a long synchro- 
nizing time. A time stamp of data that flows in the bridge is 
changed for a time period corresponding to the process time 
of the bridge and offset value. Thus, the time stamp and 
cycle time can be prevented from deviating. 

Although the present invention has been shown and 
described with respect to a best mode embodiment thereof, 
it should be understood by those skilled in the art that the 
foregoing and various other changes, omissions, and addi- 
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tions in the form and detail thereof may be made therein 
without departing from the spirit and scope of the present 

What is claimed is: 
5 1. A synchronizing method for a network of buses con- 
nected with a bridge, the buses having a plurality of nodes 
that transmit and receive data while synchronizing frames, 
the synchronizing method comprising the steps of: 

detecting an offset of synchronous timings of the buses of 
to the network that are to be connected; and 

maintaining a synchronization of the frames while keep- 
ing original synchronous timing of the buses by using 
the offset as a compensation value so as to connect the 
buses of the network to be connected, wherein the 
15 offset is used as the compensation value in response to 
a first level of a synchronous enable signal, and the 
offset is not used as the compensation value in response 
to a second level of the synchronous enable signal. 

2. A synchronizing method for a network of buses con- 
20 nected with a bridge, the buses having a plurality of nodes 

that transmit and receive data while synchronizing frames, 
the synchronizing method comprising the step of: 

detecting an offset of synchronous timings of the buses of 
the network that are to be connected; 
25 maintaining a synchronization of the frames while keep- 
ing original synchronous timings of the buses by using 
the offset as a compensation value so as to connect the 
buses of the network to be connected, wherein the 
offset is used as the compensation value in response to 
30 a first level of a synchronous enable signal, and the 
offset is not used as the compensation value in response 
to a second level of the synchronous enable signal; and 
correcting a time stamp of transmitted data corresponding 
to a value of a process time of the bridge added to the 
35 offset. 

3. The synchronizing method as set forth in claim 1 or 2, 
wherein the buses are IEEE 1394 buses. 

4. The synchronizing method as set forth in claim 1 or 2 
4o wherein 

the buses are wireless buses. 

5. A bridge for connecting buses having a plurality of 
nodes that transmit and receive data while synchronizing 
frames, comprising: 

45 means for detecting an offset of synchronous timings of 
the buses that are to be connected; and 
controlling means for maintaining a synchronization of 
the frames while keeping original synchronous timings 
of the buses by using the offset as a compensation 

50 value, wherein the offset is used as the compensation 
value in response to a first level of a synchronous 
enable signal, and the offset is not used as the com- 
pensation value in response to a second level of the 
synchronous enable signal. 

55 6. A bridge for connecting buses having a plurality of 
nodes that transmit and receive data while synchronizing 
frames, comprising: 

means for detecting an offset of synchronous timings of 
the buses that are to be connected; 

60 controlling means for maintaining a synchronization of 
the frames while keeping original synchronous timings 
of the buses by using the offset as a compensation 
value, wherein the offset is used as the compensation 
value in response to a first level of a synchronous 

65 enable signal, and the offset is not used as the com- 
pensation value in response to a second level of the 
synchronous enable signal; and 
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means for correcting a time stamp of transmitted data 
corresponding to a value of a process time of the bridge 
added to the offset. 

7. The bridge as set forth in claim 5 or 6, 

wherein the offset is detected as a difference between 
counter values of cycle time counters of the buses. 

8. The bridge as set forth in claim 5 or 6, wherein 
Said synchronous maintaining means 
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compensates a counter value of a cycle time counter on a 
data transmission side, so that the offset is maintained. 

9. The bridge as set forth in claim 5 or 6, wherein the 
buses are IEEE 1394 buses. 

10. The bridge as set forth in claim 5 or 6, wherein the 
buses are wireless buses. 
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ifENU, UvX^ 2 5lcfi±^$ft4t«(C> 
^ 2 3(^^$ft4 0 UvX^ 2 5t±, (5)ffi^^-7";u 
ff-^-EN^^^ U^;Kc^4 9 )V9 4 A A 7 > 

^1 2©*^V^fii:-!f-f 9)19 4 l*fi<Jy9 1 1 CD* 

■feb??2 3ti, -f ^-77l.ff^EN^^^ lys<ll(Dt 
20 #(CI±S^2 3 Afflt^ISS^ft, ^]ffl^^-7";bff-§-E 

Ntfa-is'owtziziimTi 3 Biiicta^^n^o 

[ 0 0 3 2 ] XMm^l 1 ^2cD/N*Xi|cD^^ 
5 7 -fZ,*7>5'l 2CD*7>^fi*^^.^n, z<nm& 
«»[p]SS2 2!^tt$g$n4tftlc, irU^^2 3cD5ffi^ 
2 3 Blctt$g$ft4 0 «»0g§2 2 Kli, UvX^ 2 5 
Ma*M^$ft4„ «»0K2 2T\ ^2 
CD/s'XfflJCD+t-'f 9)19 4 l*fi<J>9 \ 2CD*7>^fg 
2 5^?>©*7-fe >y hfgt^«*$ft4 0 
«W0K 2 2 CDft77^ U ^ ^ 2 3 2 
30 $n^„ irl 7^ 2 3 CD* 77*^77}^ 2 6frS>iftf7 3 

[ 0 0 3 3 ] |llSB-f^-7*;Ha-^EN* < D-u^;K7)t 
StcU, irU7 7 2 3 (±j|g? 2 3 Bffl!3lS^$n4 0 3 

4U1j^y9 l 2CD777>^{((±. -fe U 7 7 2 3$ry>L 

[ 0 0 3 4 ] n%4 MV^^W^'^4 V^MZti 
it* UvX^ 2 5lC+7-b-y bmtffflftZtlZ. * I 
tb7?2 3*W2 3 AfJlcl9:^$ft4„ 
40 to, i$S0S&2 Zft-f Lij^y9 l 2cd*7 

>?Itt7ty hffii^MW^ft, -9-^ 9 )V9 4 1*13 
7>? I 2CD*7> hfi7y^7-tr y hCivIjE^tl 
5. dcD4-7-te'y hffltcJ; OffiiE^ftZ-c-y-^ ^^y 7 ^/, 
*7>? I 2«*7>^«t(±, t)^ y 9 ffilEfil t LT, 
t±)77«^ 2 6 *^tii77$ft-5»o 

[ 0 0 3 5 ] 0 2lciji>T. ig^l 5 (clSlW'f *-7;u 
ff # E N mm $ft^o CCD^JiJ^^ - 77KI-^ E N # 
□ -U-<;KDi:#lcl±, ^-7-b-y h 0S& l 4^^(i % ^ 
2 cD/<Xf)cD+f^ 9)V9 4 U13*j's9 l 2©*7>^ffi 
50 *^CDt *Hi77$ft4 0 CCD/cto, SmiHl^l 3T\ -9" 



7 

4 9 )V9 4 1*13^^9 1 2 (Dti 7 >9i§.t, -IM 

l±, hfli LT, y h l 4 lC#t$££ 

n, 4-7-fe7 h0SS l 4©lyX? 2 5 Ci^Sft*. 
[ 0 0 3 6 ] SShM 5^b«|H]|f]^^-7";bfH^-EN^ 
/n^T U^McftS «h. h@S& 1 4 frbli, *7 

•b'y MBT-ffiE^n^-f ?;U7^A£7>? 1 2©ffi 

1 3T\ MgT'ffil^n/;^ ?J^^A*-) 

>7 l 2 rofgt, 7;b^-f a# 7 >7 l l ro*7 > 
7ffii^«»$n£ 0 

[ 0 0 3 7 ] i$|f« 1 3 1 6 

PH»« 1 6!C(±, jffi^ 1 5^[5]ffl 

>r * - 7;uff ^ e n $ n s „ * , isi^hspisik 

1 6 fcl±, St? 1 7frbpg^ 5 >7MTM« 

[ 0 0 3 8 ] ^$«P0l® 1 6 ti, ffi? 1 5 7^«[s]W 
-f *-7";HI^ENa«>W U-x;u0i:#[ct± N itg7-f 

5 >9'imTU<D9 4 5 >77f\ ii^/gn^WS^ 
IMU dWit^/SnfS-^TM ?;u?^a#7>? 

1 2 Kftte-f*. S*?l 5frS>0|^»H , *-7*;HI*lE 

2 ligj£l.TV*. 

[ 0 0 3 9 ] i(O0 2lC/TN-rPJWIaII&OftfF(c-3^T, 

[ 0 0 4 0 ] str, B#£ t , irit, 0 4 Bic^-r«t'-9 
K> |3]^'f^-7";bff-§-EN(iD-U^;l.-e$)^ 0 |5)}$ 
-f ^-7";l/ff^-EN^D-L-^;;ucDt #|c{±, 04 Die 
/TtJ:Ti:< 9)194 Lij*jy9 1 2H, S^LT 
■y-'f 7;b7^ A#7>? 1 1 »#7>7(i (04 
E) tiM 9 )\^9 4 Uti^y 9 1 2w*^>?ffl (04 
D) tUMM^Wilc**. 

[ 0 0 4 1 ] LT, PWY^-7;KS^|EN^n-U 
^;Kc/j:-i,B#^t , i-ecKfii, 0 4 F [c^f «fc 
(3, *7-ir-y M3I&1 4fr£li, ?;u?-f A#7> 
7 1 2 coffi (04 D) #*tf>*idJ7j£n*„ «J([h]S& 

1 3t% -9--f ?;u*-f A#7>? 1 2Wfi (0 4 D) i: 
f-f^l.HA*')^?] 1 <75{g (0 4 E) ;6<'«»£ 
n, 0 4 GK/tVTJ: OK, 1 3 ri^ll, 

[ 0 0 4 2 ] -fftfr^, 0 4 E(^-r«kTt, 
9 4 i*-h<^y9 l l nio^y9mw r 3 j , r 4 j ^ — 
0 4 DiciK-fJ; ■tH' 7;u?-f A#7>? 
l 2 ©fM** r 3 l j , r 3 2 j tt *<r>$m.mt r 2 
8j i/«t*. z.oiz&>^ ISB-f^-^fENilD- 

li, r 2 8 j riWjsn*. ■£ LT„ ccD^rofg^ 

7-tr-y Hfit LTl/yX? 2 5 KfiiftSft*. 
[ 0 0 4 3 ] ftU:, B#6t, T?|I|8H*-7*MI*IEN 
L-^/Hc&^i, ^7-b'y Mam 4fr£li, * 
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7 -fey imumJEZfttzV-J 9)194 Lily's 9 1 2© 

ea«aj#;*tt*. t^^*>. 04 d^i- j^k, ^© 

£#£>-tM ?;IMA*')>? I 2©I*< r 3 3 j . 

T3 4j , -T&%ti-&h, Z(D^4 9)19 4 Lt-y 
>9 1 2©ffl^7-b-y hffi T2 8j {cJ;0M*$n, 
M5JK1 4*^t±, 0 4 Flc^-TiTic, 

r 5 j , r6 j , -^;±j^$n^o 

[ 0 0 4 4 ] «*1m]S&1 3T\ miEZhtzVJ 9H94 
L.fi^/9 1 2 ©fit. ^-r ?;u?-<A#7>? 1 1 © 

10 e*««wsn, awms&i 3^f»ti, ^©«*ffi^ai^ 

$n^> 0 04 GC^tJ:^:, ffiiE^n^^^ 7^?^ 
A*7>7 1 2©ffi (04 F) -9"^ ^;u^-f A* 7 
>9 \ 1 roffi (0 4 E ) t r<mt& t , ^C73ffl(i, P 
ffl^ ^-7';UENff-§-*VN^ U^;Ut$n/-cB#^t , W 
B^r-ii r 0 j tUi. 
[ 0 0 4 5 ] +f--f 9)19 4 A*7>7 1 Hi, 

^cD^n^iM^Uli. 3 cot±177Ci 

20 r 0 j vmttei. 

[0046] ffltm&i 3 wan wit r o j vmtuz 

t , t a T\ 0 4 C tC/Kt J: T Ic, SSS^ -f 5 > 7' 
fS^-TM^^'f U^;Ut^-So PS7-f ; vrfg^-TM 

0> *>f 9)19 4 Lilly 9 1 2©^l^/gn*«$ 

n^> 0 04 D(^i-«kdi=, -y-^^;i/^^A 

*7>^ 1 2»«i*< r 7 4 j r 7 6 j i:x + 7 7^ 
zinz£<o, l 3 cofcb77t± r 0 j tti& 

30 [ 0 0 4 7 ] Z.<D£o\Z^ ^<7)45IJT(±. ^;b7-T A 
*7>7c7)ffi^^7ir y hffilcj; OffiiELTfciQ, 2^ 
©MX07U-iON;> 7 -fe -y h fit A: W (fin 

TP«wp$n^ 0 

[ 0 0 4 8 ] 0 5li, iffliTW?;^^*')'/ 
?4*7-fe-y hffir-ffilEL/ct #C7)7^ AX? >7°©ft 

[ 0 0 4 9 ] 05l3fcOT, % 1 <D'<XfrZ>(D9 4 AX 
?>7°^A^Jg^5 l(c{4±£3£n^ 0 SlO'<X*i© 
?^Ax?>7°(±. T--7SfS@S&5 2l3fft$^$n, f 
40 -^5(30^5 2T\ $ 1 fflAxcDHAxr^ 
H J J $n^ 0 ;«N AX7 >7°(±, 3 £ciS^ 

n^ 0 

[ 0 0 5 0 ] #n»[H]£&5 3 tcti, UvX? 5 4 fr^.* 7 
-tr y hffi^bii^. 4-7-fe'y hffl(±, tijaiL/cJ;-9 
^-Y 9)194 A#7>? 1 2»*7>?fiii:+t-'f 7 
A£7>7 1 KD-ttVyfmtZtfiMt&zkiz 
ct 0*46bn^>o 

[ 0 0 5 1 ] JD»0^5 3T\ S(7ffi^^7^AX7> 
7"©ffi(C, *7-fe'y hfB^P^bn^„ ^CDct-ytC, ^ 
50 7-try bmma^^ntz94 AX7>7°li, T-f&la 



[ 0 0 5 2 ] \ft&?Lhfttz9 j LX9 >7ti. 17- 

c r c x 7 n - f aw urn*, h n * . 

[ 0 0 5 3 ] x^-f&ftn- Ktt*nls]|&5 5 0lH*{±, 
x-?i2HS@S&5 6i:«$n§„ f-^j2Hlllltt5 6 
1C «k 0 , * 7 -fe -y h in StlfcHAX?/ 7W- 

[ 0 0 5 4 ] ftfc, #n#[I]g&5 3 (Cli, 
#7 V? 1 1 1 2t©^-f ? 

T, ±2&<7>0J-?li, lfflfrbS?5 7 fIJ lz T— 9 

[ 0 0 5 5 ] ftfc\ i ©56^(1, MCi^y^yyli 

[ 0 0 5 6 ] Cico^oic, cw^ijT'li, *M 
**>>^roffi*^-7-b-y hffiicJ;*5ffijEUTV^^ 0 -fft 

iit, -*C"X«)7l/-i (El 6 A) iffi^ro/N'x 
W7U-A (@6 B) tOlfflT— MIjWK 
It $nT[l]|H^i: bn^/;fe, 7 U-A©5feSI£— S3 

[0 0 5 7] 

m& u^bf-? aisra-r *aa© / - k ^ ft * 
a x pi± i 7' u 7 v x-mmt #/ < x * 
^ to 7 y .y »Miin#r B i ic , 7 'j -y v zKLxmmz 
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u y vro^a^tc, 7" 'J -y v £fr LT£fB£ tl&T- 

h m&tumm-tz z t ^tpn^mmiimm 

> 9 sr-sc^^wft < ft <9\ mm^-mm^m 

[g]l] 7" 'J -y ->* K J; -5 I - ffl I > * 7" a y ? g] 

mzi z £ n/-c7" u - y v^ro^a^© 

— flJC07*a.y ?0-?&£„ 

[0 3] ^©fP^OT^n/cA'J .y vfl©(H]$«{c 

fctt-S* 7HZ'y hlElSS©— j?lJ(757"D.y ?0T&.5>„ 

[04] £©»U!jWiffl$ftfc7'y 7y^©ifflffl© 
[H5] ^©^*'iSffl$n/c7*'J .yvftro^AX? 

> 7°^ i j- n ^ 0 s& © - m <d 7 a .-, 9 m r t, & „ 

[0 6] i CO ^Bfl tf'Mft $ n A: 7" 'J y v T'g^ L tz 0 1 
[07] MHLANO-^jc07"D y ^g]T-*^„ 

[0 8] 7* ') vi?<Dm&(om.mzm^&mz-7ay 9m 

[0 9] fmLAN<Dtmizm^Z-?ay 9M-ei>Z. 
[0 l 0] I E E E l 3 9 4 ©7 U-A*Ji«r^1-|ft|g 

[El l l ] ^*©7"U y vT B 1CO^ffl0KW-^J©7D -/ 

1 1 , 12- • • V-j 9 II 9 4 A f) 7 > ^ , 13- • • 
1 4 • • • *7-b-y 1 6 • • • 



[0n 



[0 3] 












22 











ttffl¥ 1 1 - 2 6 1 5 7 9 




53 


54 

\ 











-HH- 1 4- 







CRCtflt 











52 55 



